ABSTRACT
INTRODUCTION
The search for new substances has been intensified since the ban of antibiotic performance enhancers in 2006 [26] . Therefore, an important group of effective and lowcost feed additives is no longer available. Sulphur-containing amino acids, methionine and cystine were analysed after cold formic oxidation for 16 h before the acid hydrolysis. The mineral composition of the feed (Ca, Na) was determined by atomic absorption spectrophotometry (AAS) with Shimadzu AA 6200 after the feed sample ashing in a muffle furnace [33] . The quantitative determination of phosphorus was performed spectrophotometrically [5] . The insoluble portion of ash in HCl was determined in the feed mixture as the residue of ash, after dissolving ash in diluted hydrochloric acid by weighing [8] .
Blood analysis
Ten broilers from each group were randomly selected and anaesthetized with intraperitoneal injections of xylazine 0.6 ml.kg -1 (Rometar 2 %, SPOFA, Czech Republic) and ketamine 0.7 ml.kg -1 body weight (Narkamon 5 %, SPOFA, Czech Republic) on 16, 29 and 42 days of age. The numbers of birds were 25, 15 and 5 in the groups on days 16, 29 and 42 after selection. Blood samples for the preparation of the sera were taken by intracardial puncture after laparotomy and applied into anticoagulant-free tubes. The separation of sera was performed by centrifugation and the samples 
Analysis of intestinal contents
The samples of chyme from the jejunum and the caecum were placed into sterile tubes for digestive enzyme analyses and microbiological assays immediately after nec- ) of wet caecal digesta of E. coli and Enterococcus spp., were optically enumerated after aerobic cultivation for 24 h, whereas Lactobacillus spp. after stationary anaerobical cultivation for 48 h at 37 °C.
Check of digestibility
The digestibility was checked on 16, 29 and 42 days of Given these values, the equation for the apparent assimilable mass coefficient of crude protein corrected for protein catabolism (AMCN) was as follows:
Statistical analysis
The data are expressed as means ± standard deviation Treatment means were statistically compared by TukeyKramer multiple comparison test. Significance was declared at P < 0.05, P < 0.01, and P < 0.001.
RESULTS
The percentage ranges of the active compounds of the sage essential oil are reported in Table 2 . Digestive enzyme activities (amylolytic, cellulolytic, proteolytic) were assessed in the chyme of the jejunum (Table 3 ). The intake of the sage essential oil added into the feed mixture caused, on the one hand, enhancement of amylolytic activity on days 16 (P < 0.01) and 29 (P < 0.001), and on the other hand, a decrease on day 42 (P < 0.05). The cellulolytic activity was increased on days 16 (P < 0.05), 29 (P < 0.001) and 42 (P < 0.01). The decrease of the proteolytic activity was observed in the experimental group on day 16 (P < 0.01).
The digestibility data of crude fibre and ash, as well as, the Table 4 .
The comparison of digestibility coefficients demonstrated a better utilisation of the experimental feed mixture, as far as the digestibility of crude fibre is concerned. The values of this parameter were increased on days 16 (P < 0.01), 29 (P < 0.01) and 42 (P < 0.01). The AMCN value increased in the experimental group on days 29 (P < 0.05) and 42 (P < 0.01). The changes of total protein and macroelements (phosphorus, potassium, calcium, magnesium) in the serum are shown in Table 5 . The level of serum total protein was significantly higher (P < 0.05) in the experimental group on day 29. The microbiological counts in the caecal chyme of broiler chickens are summarized in Table 6 . The total counts of E. coli were significantly lower (P < 0.05) in the experimental group on days 29 and 42. The basic growth data and the average feed intake of broiler chickens on days 16, 29
and 42 are summarized in Table 7 . There was observed a significantly higher body weight (P < 0.05) in the experimental group in comparison to control on day 42. Our study demonstrated that the dietary addition of essential oil from sage can be substantial for avian and herbivores in various aspects.
DISCUSSION
The significant increase of amylolytic and cellulolytic activity, as well as the decrease of proteolytic activity were observed in the jejunum in some sampling periods.
According to R i d e a u et al. [27] it is proposed that the modification of the chyme and transit rates during the day Means with different superscript letters differ significantly a, b -P < 0.05; CFU -colony forming units Table 7 . Basic growth data and feed intake of broiler chickens in the experiment (mean ± SD) Means with different superscript letters differ significantly a, b -P < 0.05; CFU -colony forming units; IBW -initial body weight; BW -body weight; ADFI -average daily feed intake may affect the pancreatic enzyme fate and distribution in the small intestine as well as they observed that intestinal contents and enzyme activities were higher in egg-form- They determined the highest content of total phenolics and non-flavonoids was in the sage extract, and it showed the best antibacterial activity, especially against Gram-positive bacteria and E. coli. However, the data presented by G o l es t a n i et al. 
CONCLUSIONS
The supplementation of diets for broiler chickens with the sage essential oil beneficially increased the amylolytic and cellulolytic activities in the chyme of the jejunum, the
